Structural evaluation of anorectic action induced by 1,5-anhydro-D-glucitol.
In previous studies, 1,5-anhydro-D-glucitol (1-DG), an endogenous glucose analog, was found to significantly influence physiological feeding behavior. The relationships between the hydroxyl group positions on the pyranose ring carbons and the anorectic action induced by 1-DG and its analogs are discussed. To investigate the effects of these glucose analogs on ingestive behavior, 24 mumole of test solution was injected into the rat third cerebral ventricle immediately before normal eating time, which starts at the beginning of the dark. After initial transient hyperphagia, 1-DG suppressed feeding during the first 12-hr dark period. It prolonged postprandial intermeal interval beginning shortly after injection, but eating rate was not affected and meal size did not decrease until near the end of the normal feeding period. The incidence of drinking episodes decreased concomitant with feeding suppression. Feeding and drinking suppression were also produced by 1,2-dideoxy-D-glucose, 1,3-dideoxy-D-glucose, and 1,4-dideoxy-D-glucose, although they were less potent than 1-DG. They suppressed feeding by prolonging the postprandial intermeal interval, but did not change meal size or eating rate. The anorectic effects of 1-DG were abolished by removal of the hydroxyl group at carbon 6 and by epimerization at carbons 2, 3, and 4. These findings indicate that feeding suppression induced by 1-DG and its analogs is induced mainly by prolongation of the postprandial intermeal interval, and the presence or absence of a hydroxyl group on each carbon of 1-DG is important for its feeding suppression.